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(54) DITHER PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dither 
processor, provided with action for eliminating block 
noise that occurs in image data decoded using 
discrete cosine transform. 

SOLUTION: The presence/absence of block noise 
and the pattern of the block noise are analyzed in a 
range where one dither pattern is attached to image 
data to be a processing object, a dither pattern to be 
reference and a plurality of dither patterns prepared, 
by adding or subtracting a particular offset to/from a 
portion of the pattern or each of the entire pixels are 
prepared in advance, dither patterns, having action 
that reduces block noise are selectively switched 
among the plurality of dither patterns; and thereby the 
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block noise can be reduced at the same time as with dither processing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a dither processing unit with the function 
which reduces the block noise produced when elongating the video signal compressed by 
the discrete cosine transform. 
[0002] 

[Description of the Prior Art]ln digital display units, such as a liquid crystal panel, since the 
gradation which can be displayed is restricted, the false intermediate floor tone display 
technique like dithering is used well. For the more nearly high-definition false intermediate 
floor tone display, the system of a large number, such as dithering according to the feature 
of the image, is examined. 

[0003]On the other hand, when dealing with a video signal in digital one, since the amount 
of information becomes huge, compression technology, such as a discrete cosine 
transform, is used widely. When elongating the compressed data using a discrete cosine 
transform, the difference in the DC levels for every macroblock may serve as a block noise, 
and visual sense of incongruity may be given. Many methods of removing such 
[ conventionally ] a block noise are also examined. 
[0004] 

[Problem to be solved by the invention]The technique of the conventional dithering, ****** 
[ distinguishing the field of a character with few intermediate floor tones, or a figure, and the 
field of a photograph with many intermediate floor tones, and performing dithering ] - 
accommodative - changing (for example, JP,62-299176,A) - the edge of a picture. [ detect 
and ] Techniques, such as changing the coefficient of control accommodative (for example, 
JP,63-35071,A), are proposed. 

[0005] However, there is no effect that these methods make a block noise reduce. If it is a 
case where dithering is furthermore performed to Still Picture Sub-Division, it has the 
problem that a noise may become conspicuous, by adding a dither pattern to the pixel from 
which DC levels are changing by a block noise rather. 
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[0006]lf it judges that the block noise has, on the other hand, generated the method of 
removing the conventional block noise, in the block border, techniques, such as making a 
noise reduce with a filter etc. (JP,10-229546,A), are proposed. 

[0007] However, these methods constitute the low pass filter which makes a noise reduce 
from a digital circuit, and have the problem that circuit structure will become large. 
[0008]This invention], This invention is such a section thing. 

The purpose is a thing and is providing dithering with the function which reduces the block 
noise produced when elongating the video signal compressed by the discrete cosine 
transform. 

[0009] 

[Means for solving problem]The pattern generating means which generates the dither 
pattern from which invention of Claim 1 of an application concerned serves as a standard, 
and two or more dither patterns created by the thing which constitute said dither pattern, 
and for which specific offset is added or subtracted to all the pixels of each in part, Pattern 
change information is outputted on the boundary of the dither matrix arranged so that the 
boundary of a dither pattern added to the inputted image data decoded by the discrete 
cosine transform used as the boundary of the macroblock of the discrete cosine transform 
which block boundary information shows, and a processing object may be in agreement, 
And the pattern change information generation means which outputs the pattern of a block 
noise as noise-patterns information when having generated with whether the block noise 
has occurred in the dither pattern containing said inputted image data used as a processing 
object, The pattern selecting means which chooses the optimal pattern from said two or 
more dither patterns generated in said pattern generating means according to said noise- 
patterns information in the image display position which said pattern change information 
shows, and is outputted as a selection dither pattern, It is a thing about having an adding 
machine which is added with said selection dither pattern and said inputted image data, 
and is outputted as output image data. 

[0010][0010]. ** of an application concerned is provided with the following. 

PATA which as for invention of 2 generates a dither pattern so that the boundary of a dither 

pattern added to the inputted image data decoded by the discrete cosine transform used as 

the boundary of the macroblock of the discrete cosine transform which block boundary 

information shows, and a processing object may be in agreement. 

Bias which outputs the bias which amends a block noise when the block noise has 

occurred in the dither matrix which contains the inputted image data used as a processing 

object from a generating means, and said inputted image data and said block boundary 

information as bias information. 

A generating means, the 1st adding machine that adds said bias information and said dither 
pattern, and is outputted as a dither pattern with bias, and said dither pattern with bias and 
said inputted image data are added, and it outputs as output image data. 
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[001 1]ln the dither processing unit of Claim 2, invention of Claim 3 of an application 
concerned performs low pass filter processing to the bias information outputted from said 
bias information generation means, and adds the low pass filter outputted as filtering 
finishing bias information. 

[0012][0012]. ** of an application concerned is provided with the following. 
PATA which as for invention of 4 generates a dither pattern so that the boundary of a dither 
pattern added to the inputted image data decoded by the discrete cosine transform used as 
the boundary of the macroblock of the discrete cosine transform which block boundary 
information shows, and a processing object may be in agreement. 
The bias which amends a block noise when the block noise has occurred in the dither 
matrix containing a generating means, the inputted image data decoded by the discrete 
cosine transform, and the inputted image data which serves as a processing object based 
on block boundary information is outputted as bias information, When luminance difference 
with the adjacent pixel which adjoins the value adding the luminance value of a noticed 
picture element and corresponding bias information and a noticed picture element is larger 
than luminance difference with the adjacent pixel which adjoins the noticed picture element 
which the block noise has generated in inputted image data, and a noticed picture element, 
The bias information and adjacent pixel which output the adjacent pixel information which 
shows that the low pass filter processing to bias information corresponding near the noticed 
picture element is enabled. 

Low pass filter processing is carried out to a generating means and the bias information to 
which adjacent pixel information is outputted from said bias information generation means 
only to the part of enabling, The low pass filter with condition determination outputted to the 
part which is not enabling as filtering finishing bias information without carrying out low pass 
filter processing to bias information, The 1st adding machine that adds said bias information 
and said dither pattern, and is outputted as a dither pattern with bias, and said dither 
pattern with bias and said inputted image data are added, and it outputs as output image 
data. 

[0013][0013]. ** of an application concerned is provided with the following. 

PATA which generates several dither patterns from which invention of 5 differs. 

** of the result of having added said several different dither patterns to the inputted image 

data of the picture element range which adds a generating means and one pattern used as 

a processing object, respectively. 

** data is compared with the inputted image data of the picture element range which adds 
one pattern used as said processing object based on an internal algorithm, It adds with the 
minimum error pattern selecting means which chooses one dither pattern from said two or 
more dither patterns, and is outputted as a selection dither pattern, and said selection dither 
pattern and said inputted image data, and is appearance as output image data. 
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[0014]Two or more dither patterns with the operation which reduces the block noise 
produced by these composition when decoding an image by a discrete cosine transform 
are created beforehand, It becomes possible to add the offset which changes a dither 
pattern selectively by an internal algorithm, or reduces a block noise at the time of dithering, 
and a block noise can be reduced simultaneously with dithering. 
[0015] 

[Mode for carrying out the invention]The graphic processing equipment in the form of each 
working example of this invention is explained referring to Drawings. The embodiment of 
the invention assumes using for false intermediate floor tone expression which used 
dithering. All the embodiments shown below are explanation about the portion which adds a 
dither pattern. 

[0016](Embodiment 1) Drawing 1 is a block diagram showing the composition of the dither 
processing unit of the embodiment of the invention 1. This graphic processing equipment 
has the pattern generating means 101, the pattern selecting means 102, the pattern 
change information generation means 103, and the adding machine 201. 
[0017]The inputted image data of this equipment is the signal which elongated the 
compressed image which used discrete cosine transforms, such as MPEG, and output 
image data is sent out to an external display device etc. The pattern generating means 1 01 
generates two or more two or more dither patterns. The pattern change information 
generation means 103 creates noise-patterns information and pattern change information 
from inputted image data and block boundary information. The pattern selecting means 102 
chooses one pattern from two or more patterns by which it was generated in the pattern 
generating means 101 based on noise-patterns information and pattern change 
information, and outputs it as a selection dither pattern. The adding machine 201 adds a 
selection dither pattern to inputted image data, and outputs it as output image data. 
[0018]Operation of the dither processing unit constituted as mentioned above is explained 
below. The pattern generating means 101 generates two or more two or more dither 
patterns. An internal pattern is set to five in this embodiment. However, this number in 
particular is not limited, and even if there are more patterns than this, there is no problem in 
particular at least. 

[0019]The pattern by which it is generated in the pattern generating means 101 is shown in 
drawing 2 . The pattern 1 is a basic pattern. The half-tone of 4x4 is used in this embodiment. 
It is not necessary to limit basic pattern to half-tone, and patterns generally used well, such 
as a screw and Mayer, can also be realized. The pattern 2 adds the offset 1 to the 2nd row 
of the pattern 1 , adds the offset 2 to the 3rd row, and adds the offset 3 to the 4th row. The 
pattern 3 subtracts the offset 1 from the 2nd row of the pattern 1 , subtracts the offset 2 from 
the 3rd row, and subtracts the offset 3 from the 4th row. The pattern 4 adds the offset 3 to 
the 1st row of the pattern 1, adds the offset 2 to the 2nd row, and adds the offset 1 to the 
3rd row. The pattern 5 subtracts the offset 3 from the 1st row of the pattern 1 , subtracts the 
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offset 2 from the 2nd row, and subtracts the offset 1 from the 3rd row. 
[0020]Next, operation of the pattern change information generation means 103 is 
explained. The pattern change information generation means 103 creates noise-patterns 
information and pattern change information from inputted image data and block boundary 
information. Block boundary information shows the boundary position of the macroblock of 
the inputted image data which elongated the compressed image which used discrete 
cosine transforms, such as MPEG. Reference is not made in particular about the 
acquisition means of block boundary information. If it is a case where the inputted image 
data which has the information the picture display system containing this embodiment 
shows image data viewing areas, such as data enabling, to be clearly, and elongated the 
compressed image is not processing scaling etc., It can be judged that there is a block 
border at intervals of the size of a macroblock from the head of a display. 
[0021]lf the picture display system containing this embodiment has a decoder etc. which 
elongate a compressed image inside, it is also possible to acquire block boundary 
information from this decoder. A block border may be presumed from the feature of inputted 
image data. Even if it is which case, the macroblock (MB) and dither matrix (DM) in a 
display image are arranged so that it may become physical relationship as shown in 
drawing 3 . In this embodiment, a dither matrix is the size of 4x4, and four dither matrices 
exist in the area of each macroblock, respectively. Pattern change information shows the 
boundary position of a macroblock, and the boundary position of the dither matrix in a 
macroblock. The pattern selecting means 102 is doubled with the boundary of a 
macroblock based on pattern change information, and it changes a dither pattern so that 
four dither matrices may exist in the area of each macroblock. Under the present 
circumstances, it mentions later which dither pattern is chosen. Let pixel area which is 
adapted in one dither pattern be a dither-matrix adaptation field to inputted image data. If 
the macroblock which contains a noticed picture element here is set to MB (s, t), the dither 
matrix containing a noticed picture element can express a noticed picture element like PA 
(8s+2, st+5), for example like DM (2s+1, 2t). 

[0022]Next, the generation method of the noise-patterns information in the pattern change 
information generation means 103 is explained. This noise-patterns information shows 
whether that block noise exists, when a block border exists [ whether when the image data 
to display is divided in the above-mentioned dither-matrix adaptation field, a block border 
exists in each dither-matrix adaptation field, and ] again. This noise-patterns information 
contains right end amendment enabling information, left end amendment enabling 
information, a right end DC correction amount, and a left end DC correction amount. 
[0023]The preparation method of the noise-patterns information shown by this embodiment 
is one example expressing the noise patterns in a dither-matrix adaptation field. It does not 
interfere, even if it expresses noise patterns by the method except being shown here. 
[0024]When a block noise exists in the right end of the dither-matrix adaptation field 
containing a noticed picture element, it requires amendment and right end amendment 
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enabling information is not [ being truth and ] so, it is considered as an imitation. A 
difference with the DC levels of the brightness component of the macrobiock which adjoins 
the DC levels and right-hand side of a brightness component of an applicable macrobiock is 
made into the DC-levels difference between right end macroblocks, A level difference with 
the average DC levels of the brightness component of the pixel of the left end sequence of 
the dither-matrix adaptation field contiguous to the average DC levels and right-hand side 
of a right end sequence of a brightness component is made into the DC-levels difference 
between right end dithers. [ of an applicable dither-matrix adaptation field ] [ of a pixel ] The 
right end of the target dither-matrix adaptation field is a block border, In a macrobiock 
including the target dither-matrix adaptation field, there is no edge component in inputted 
image data, When the DC-levels difference between right end macroblocks is minute and 
the DC-levels difference between right end dithers is larger than the DC-levels difference 
between right end macroblocks, right end amendment enabling information is made into 
truth. 

[0025]Similarly, when a block noise exists in the left end of the dither-matrix adaptation field 
containing a noticed picture element, it requires amendment and left end amendment 
enabling information is not positive and so, it becomes false. A difference with the DC 
levels of the brightness component of the macrobiock which adjoins the DC levels and left- 
hand side of a brightness component of an applicable macrobiock is made into the DC- 
levels difference between left end macroblocks, A level difference with the average DC 
levels of the brightness component of the pixel of the right end sequence of the dither- 
matrix adaptation field contiguous to the average DC levels and left-hand side of a left end 
sequence of a brightness component is made into the DC-levels difference between left 
end dithers. [ of an applicable dither-matrix adaptation field ] [ of a pixel ] The left end of the 
target dither-matrix adaptation field is a block border, In a macrobiock including the target 
dither-matrix adaptation field, there is no edge component in inputted image data, When the 
DC-levels difference between left end macroblocks is minute and the DC-levels difference 
between left end dithers is larger than the DC-levels difference between left end 
macroblocks, left end amendment enabling information is made into truth. Let right end DC 
correction amounts be one half of the values of the DC-levels difference between right end 
dithers in the target dither-matrix adaptation field. Let left end DC correction amounts be 
one half of the values of the DC-levels difference between left end dithers in the target 
dither-matrix adaptation field similarly. 

[0026]Next, operation of the pattern selecting means 102 is explained. The pattern 
selecting means 102 acquires the boundary information of a dither matrix, chooses a dither 
pattern from pattern change information for every dither-matrix adaptation field, and outputs 
it as a selection dither pattern. Selection of a dither pattern is performed based on the dither 
pattern selection matrix shown in drawing 4 . The dither pattern to choose is shown in 
above-mentioned drawing 2 . 

[0027]lf both right end amendment enabling information and left end amendment enabling 
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information are imitations, it will be judged as what a block noise does not have in the target 
dither-matrix adaptation field, and the dither pattern 1 will be outputted. 
[0028]When truth and left end amendment enabling information are imitations, right end 
amendment enabling information judges that the block noise has occurred at the right end 
of the target dither-matrix adaptation field, and chooses the dither pattern which can amend 
this block noise. When a right end DC correction amount is three or more, the dither pattern 
3 is chosen, and when a right end DC correction amount is less than -3, the dither pattern 2 
is chosen. 

[0029]When an imitation and left end amendment enabling information are truth, right end 
amendment enabling information judges that the block noise has occurred at the left end of 
the target dither-matrix adaptation field, and chooses the dither pattern which can amend 
this block noise. When a left end DC correction amount is three or more, the dither pattern 
5 is chosen, and when a left end DC correction amount is less than -3, the dither pattern 4 
is chosen. 

[0030]Although the pattern selection table was used for selection of a pattern in this 
embodiment, it is satisfactory even if it realizes by the other methods. The adding machine 
201 adds a selection dither pattern to inputted image data, and outputs it as output image 
data. 

[0031]Thus, according to this embodiment, in the pattern change information generation 
means 103, judge the existence of the block noise in a block border, and the information is 
outputted as noise-patterns information and pattern change information, Based on these 
two information, the dither pattern which is effective in negating a block noise is chosen and 
outputted by the pattern selection information 102. It is ****** to reduce a block noise 
simultaneously with dithering, without this performing low pass filter processing to inputted 
image data. 

[0032]ln the above-mentioned embodiment, the judgment and removal of the block noise in 
a block border are performed, only by receiving horizontally. However, it is also possible to 
perform same processing to a perpendicular direction. 

[0033](Embodiment 2) Drawing 5 is a block diagram showing the composition of the dither 
processing unit of the embodiment of the invention 2. This graphic processing equipment 
has the pattern generating means 105, the bias information generation means 104, and the 
adding machines 201 and 202. The inputted image data of this equipment is the signal 
which elongated the compressed image which used discrete cosine transforms, such as 
MPEG, and output image data is sent out to an external display device etc. The pattern 
generating means 105 generates the dither pattern added to inputted image data. The bias 
information generation means 104 creates bias information from inputted image data and 
block boundary information. The adding machine 202 is the 1st adding machine that adds a 
dither pattern and bias information and is outputted as a bias correction finishing dither 
pattern. The adding machine 201 is the 2nd adding machine that adds inputted image data 
and a bias correction finishing dither pattern, and is outputted as output image data. 
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[0034]Operation of the dither processing unit constituted as mentioned above is explained 
below. The pattern generating means 105 generates a dither pattern. In this embodiment, 
the dither pattern generated in the pattern generating means 105 is the half-tone of 4x4 
size, and is the same as the dither pattern 1 of above-mentioned drawing 2 . It is not 
necessary to limit in particular for this dither pattern. 

[0035]The boundary of the dither pattern to inputted image data is determined based on 
block boundary information. Block boundary information shows the boundary position of the 
macroblock of the inputted image data which elongated the compressed image which used 
discrete cosine transforms, such as MPEG. 

[0036] Reference is not made in particular about the acquisition means of block boundary 
information. If it is a case where the inputted image data which has the information the 
picture display system containing this embodiment shows image data viewing areas, such 
as data enabling, to be clearly, and elongated the compressed image is not processing 
scaling etc., It can be judged that there is a block border at intervals of the size of a 
macroblock from the head of a display. 

[0037]lf the picture display system containing this embodiment has a decoder etc. which 
elongate a compressed image inside, it is also possible to acquire block boundary 
information from this decoder. A block border may be presumed from the feature of inputted 
image data. Even if it is which case, the macroblock and dither matrix in a display image 
are arranged so that it may become in physical relationship as shown in above-mentioned 
drawing 3 . In this embodiment, a dither matrix is the size of 4x4, and four dither matrices 
exist in the area of each macroblock, respectively. Let pixel area which is adapted in one 
dither pattern to inputted image data be a dither-matrix adaptation field. 
[0038]Next, operation of the bias information generation means 104 is explained. The bias 
information generation means 104 creates bias information from inputted image data and 
block boundary information. It is investigated whether the noticed picture element used as a 
processing object is a block border based on block boundary information. When a noticed 
picture element is a block border, it is investigated whether the block noise exists there 
further. 

[0039]When a noticed picture element is a block border at the right end of a macroblock, a 
difference with the DC levels of the brightness component which adjoins the DC levels and 
right-hand side of a brightness component of the macroblock to which a noticed picture 
element belongs is made into the DC-levels difference between right end macroblocks, A 
level difference with the DC levels of the brightness component of the pixel which adjoins 
the DC levels and right-hand side of a brightness component of a noticed picture element is 
made into the DC-levels difference between right end pixels. 

[0040]The target noticed picture element is a block border, and there is no edge component 
in inputted image data in the macroblock containing the target noticed picture element, 
When the DC-levels difference between right end macroblocks is minute and the DC-levels 
difference between right end pixels is larger than the DC-levels difference between right 
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end macroblocks, it judges that the target noticed picture element needs amendment of DC 
levels, and the correction amount is outputted as bias information. Let bias information be 
one half of the values of the DC-levels difference between right end pixels. 
[0041] When a noticed picture element is a block border at the left end of a macroblock, a 
difference with the DC levels of the brightness component which adjoins the DC levels and 
left-hand side of a brightness component of the macroblock to which a noticed picture 
element belongs similarly is made into the DC-levels difference between left end 
macroblocks, A level difference with the DC levels of the brightness component of the pixel 
which adjoins the DC levels and left-hand side of a brightness component of a noticed 
picture element is made into the DC-levels difference between left end pixels. 
[0042]The target noticed picture element is a block border, and there is no edge component 
in inputted image data in the macroblock containing the target noticed picture element, 
When the DC-levels difference between left end macroblocks is minute and the DC-levels 
difference between left end pixels is larger than the DC-levels difference between left end 
macroblocks, it judges that the target noticed picture element needs amendment of DC 
levels, and the correction amount is outputted as bias information. Let bias information be 
one half of the values of the DC-levels difference between left end pixels. 
[0043]The adding machine 202 adds bias information to the dither pattern generated from 
the above-mentioned pattern generating means 105, and outputs it to it as a dither pattern 
with bias. The adding machine 201 adds a dither pattern with bias to inputted image data, 
and outputs it as output image data. However, when inputted image data is RGB data, in 
the adding machine 202, Y-RGB conversion is performed to bias information, and the bias 
information for every RGB is searched for. The bias information and dither pattern for every 
RGB are added, and the dither pattern with bias for every RGB is outputted. In the adding 
machine 201, the dither pattern with bias for every RGB is added to inputted image data. 
[0044]Thus, according to this embodiment, the information which judges the existence of 
the block noise in a block border in the bias information generation means 104, and 
amends it is outputted as bias information, A dither pattern and bias information are added 
in the adding machine 202, and it outputs as a dither pattern with bias. The bias on which 
this dither pattern with bias amends the block noise of inputted image data is added. It is 
****** to reduce a block noise simultaneously with dithering, without this performing low 
pass filter processing to inputted image data. 

[0045]ln the above-mentioned embodiment, the judgment and removal of the block noise in 
a block border are performed, only by receiving horizontally. However, it is also possible to 
perform same processing to a perpendicular direction. 

[0046](Embodiment 3) Drawing 6 is a block diagram showing the composition of the dither 
processing unit of the embodiment of the invention 3. This graphic processing equipment 
has the pattern generating means 105, the bias information generation means 104, the low 
pass filter 106, and the adding machines 201 and 202. This equipment adds the low pass 
filter 106 to the dither processing unit of Embodiment 2. Since other composition is the 
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same as that of Embodiment 2, explanation is omitted. 

[0047]The low pass filter 106 performs low pass filter processing to the bias information 
outputted from the bias information generation means 104, and outputs the result as 
filtering finishing bias information. The adding machine 202 adds filtering finishing bias 
information to the dither pattern generated from the pattern generating hand 105, and 
outputs it to it as a dither pattern with bias. The adding machine 201 adds a dither pattern 
with bias to inputted image data, and outputs it as output image data. 
[0048]Thus, according to this embodiment, the low pass filter 106 can ease the abrupt 
change of bias information, and can ease the rapid video change of the output image data 
outputted through the adding machine 202 and the adding machine 201. 
[0049]ln the above-mentioned embodiment, the judgment and removal of the block noise in 
a block border are performed, only by receiving horizontally. However, it is also possible to 
perform same processing to a perpendicular direction. 

[0050](Embodiment 4) Drawing 7 is a block diagram showing the composition of the dither 
processing unit of the embodiment of the invention 4. This graphic processing equipment 
has the pattern generating means 105, bias information and the adjacent pixel information 
generation means 107, the low pass filter 108 with condition determination, and the adding 
machines 201 and 202. This equipment transposes the bias information generation means 
104 of the dither processing unit of Embodiment 3 to bias information and the adjacent pixel 
information generation means 107, and transposes the low pass filter 106 to the low pass 
filter 108 with condition determination. In addition, since composition is the same as that of 
Embodiment 2, explanation is omitted. 

[0051]Bias information and the adjacent pixel information generation means 107 create 
bias information and adjacent pixel information from inputted image data and block 
boundary information. Since the preparation method of bias information is the same as that 
of Embodiment 2 and Embodiment 3, explanation is omitted and the preparation method of 
adjacent pixel information is explained below. There are two, right-hand side relaxation 
enabling information and left-hand side relaxation enabling information, in adjacent pixel 
information. When a noticed picture element is a block border at the right end of a 
macroblock, bias information is created based on the method shown by Embodiment 2. 
That is, when a noticed picture element is a generation place of a block noise, let bias 
information be one half of the values of the DC-levels difference between right end pixels. 
[0052]The difference of the luminosity DC levels of the pixel which furthermore adjoins a 
noticed picture element and its left-hand side is made into a left contiguity luminance level 
difference, and the difference of the luminosity DC levels of the pixel which adjoins the left- 
hand side of what added bias information to the luminosity DC levels of the noticed picture 
element, and a noticed picture element is made into the contiguity luminance level 
difference after left amendment. When the contiguity luminance level difference after left 
amendment is larger than a left contiguity luminance level difference, left-hand side 
relaxation enabling information is made positive. 
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[0053]When a noticed picture element is a block border at the left end of a macroblock, bias 
information is created based on the method shown by Embodiment 2. That is, when a 
noticed picture element is a generation place of a block noise, let bias information be one 
half of the values of the DC-levels difference between left end pixels. 
[0054]The difference of the luminosity DC levels of the pixel which furthermore adjoins a 
noticed picture element and its right-hand side is made into a right contiguity luminance 
level difference, and the difference of the luminosity DC levels of the pixel which adjoins the 
left-hand side of what added bias information to the luminosity DC levels of the noticed 
picture element, and a noticed picture element is made into the contiguity luminance level 
difference after right amendment. When the contiguity luminance level difference after right 
amendment is larger than a right contiguity luminance level difference, right-hand side 
relaxation enabling information is made positive. 

[0055]The low pass filter 108 with condition determination performs low pass filter 
processing to the bias information outputted from bias information and the adjacent pixel 
information generation means 107 according to adjacent pixel information, and outputs the 
result as filtering finishing bias information. There are two, right-hand side relaxation 
enabling information and left-hand side relaxation enabling information, in adjacent pixel 
information as above-mentioned. If right-hand side relaxation enabling information is 
positive, low pass filter processing will be performed to the bias information corresponding 
to a noticed picture element and the pixel near the right-hand side neighborhood, and it will 
output as filtering finishing bias information. If left-hand side relaxation enabling information 
is positive, low pass filter processing will be performed to the bias information 
corresponding to a noticed picture element and the pixel near the left-hand side 
neighborhood, and it will output as filtering finishing bias information. 
[0056]The adding machine 202 adds filtering finishing bias information to the dither pattern 
generated from the pattern generating hand 105, and outputs it to it as a dither pattern with 
bias. The adding machine 201 adds a dither pattern with bias to inputted image data, and 
outputs it as output image data. 

[0057]Thus, according to this embodiment, the low pass filter 108 with condition 
determination can ease this selectively, only when bias information changes rapidly, and it 
can ease the rapid video change of the output image data outputted through the adding 
machine 202 and the adding machine 201. 

[0058]ln the above-mentioned embodiment, the judgment and removal of the block noise in 
a block border are performed, only by receiving horizontally. However, it is also possible to 
perform same processing to a perpendicular direction. 

[0059](Embodiment 5) Drawing 8 is a block diagram showing the composition of the dither 
processing unit of the embodiment of the invention 5. This graphic processing equipment 
has the pattern generating means 101, the minimum error pattern selecting means 109, 
and the adding machine 201. The inputted image data of this equipment is the signal which 
elongated the compressed image which used discrete cosine transforms, such as MPEG, 
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and output image data is sent out to an external display device etc. The pattern generating 
means 101 generates two or more two or more dither patterns. The minimum error pattern 
selecting means 109 chooses one pattern from two or more patterns by which it was 
generated in the pattern generating means 101 based on inputted image data, and outputs 
it as a selection dither pattern. The adding machine 201 adds a selection dither pattern to 
inputted image data, and outputs it as output image data. 

[0060]Operation of the dither processing unit constituted as mentioned above is explained 
below. The pattern generating means 101 generates two or more two or more dither 
patterns. An internal pattern is set to three in this embodiment. However, this number in 
particular is not limited, and even if there are more patterns than this, there is no problem in 
particular at least. About a pattern, the pattern which also used patterns generally used 
well, such as half-tone, a screw, and Mayer, by the above-mentioned Embodiment 1 is also 
realizable. It does not limit in particular for the pattern to be used. 
[0061]Next, the minimum error pattern selecting means 109 is explained. The pattern 
selection method in the minimum error pattern selecting means in the embodiment of the 
invention 5 is shown in drawing 9 . Let pixel area which is adapted in one dither pattern be a 
dither-matrix adaptation field to the inputted image data used as a processing object. The 
minimum error pattern selecting means 109 calculates the luminance value of each pixel 
contained to a dither-matrix adaptation field. 

[0062]Each of two or more patterns by which it was furthermore generated in the pattern 
generating means 101, and the image data of this dither-matrix adaptation field are added. 
Since three 4x4-pixel dither matrices are prepared in this embodiment, 3 sets of added 
results are created. Let this added result be a dither-matrix adaptation field added result. As 
for each dither-matrix adaptation field added result, 16-pixel data is contained. About each 
of all the pixels of the inputted image data in a dither-matrix adaptation field, and each of all 
the pixels contained in a dither-matrix adaptation field added result, the pixels of the same 
position of a matrix are subtracted, respectively and a square sum is taken. 
That is, they are D (0, 0)-D (3, 3) about input data. 
It is the dither pattern 1 P1 (0, 0)-P1 (3, 3) 
It is the dither pattern 2 P2 (0, 0)-P1 (3, 3) 
It is the dither pattern 3 P3 (0, 0)-P1 (3, 3) 

When it carries out, it is sigma {D(i, j) (-P1 (i, j)) 2 }. 

sigma {D(i, j) (-P2 (i,j)) 2 } 

sigma {D(i, j) (-P3 (i, j)) 2 } 
******** 

[0063]lt ranks next to all the dither patterns, this processing is performed, and a square 
sum asks for the dither pattern which becomes the smallest. It outputs as the dither pattern 
to which a square sum adds the dither pattern which becomes the smallest to the inputted 
image data in the dither-matrix adaptation field used as a processing object, i.e., a selection 
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dither pattern. The adding machine 201 adds a selection dither pattern to inputted image 
data, and outputs it as output image data. 

[0064]Thus, according to this embodiment, the dither pattern which does not emphasize a 
noise to inputted image data with many noise components can be added selectively. 
[0065]ln the above-mentioned embodiment, the judgment and removal of the block noise in 
a block border are performed, only by receiving horizontally. However, it is also possible to 
perform same processing to a perpendicular direction. 
[0066] 

[Effect of the InventionJAccording to the dither processing unit of this invention, the dither 
processing unit which has a function which reduces the block noise produced when 
elongating the video signal compressed by the discrete cosine transform can be provided 
as mentioned above. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A pattern generating means which generates a dither pattern used as a standard, 
and two or more dither patterns created by a thing which constitute said dither pattern, and 
for which specific offset is added or subtracted to all the pixels of each in part, Pattern 
change information is outputted on a boundary of a dither matrix arranged so that a 
boundary of a dither pattern added to inputted image data decoded by discrete cosine 
transform used as a boundary of a macroblock of a discrete cosine transform which block 
boundary information shows, and a processing object may be in agreement, And a pattern 
change information generation means which outputs a pattern of a block noise as noise- 
patterns information when having generated with whether a block noise has occurred in a 
dither pattern containing said inputted image data used as a processing object, A pattern 
selecting means which chooses optimal pattern from said two or more dither patterns 
generated in said pattern generating means according to said noise-patterns information in 
an image display position which said pattern change information shows, and is outputted as 
a selection dither pattern, A dither processing unit provided with an adding machine which 
is added with said selection dither pattern and said inputted image data, and is outputted as 
output image data. 

[Claim 2]A dither processing unit comprising: 

A pattern generating means which generates a dither pattern so that a boundary of a dither 
pattern added to inputted image data decoded by discrete cosine transform used as a 
boundary of a macroblock of a discrete cosine transform which block boundary information 
shows, and a processing object may be in agreement. 

A bias information generation means which outputs bias which amends a block noise when 
a block noise has occurred in a dither matrix which contains inputted image data used as a 
processing object from said inputted image data and said block boundary information as 
bias information. 

The 1st adding machine that adds said bias information and said dither pattern, and is 
outputted as a dither pattern with bias. 
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The 2nd adding machine that adds said dither pattern with bias, and said inputted image 
data, and is outputted as output image data. 

[Claim 3]The dither processing unit according to claim 2 adding a low pass filter which 
performs low pass filter processing to bias information outputted from said bias information 
generation means, and is outputted as filtering finishing bias information. 
[Claim 4]A dither processing unit comprising: 

A pattern generating means which generates a dither pattern so that a boundary of a dither 
pattern added to inputted image data decoded by discrete cosine transform used as a 
boundary of a macroblock of a discrete cosine transform which block boundary information 
shows, and a processing object may be in agreement. 

Bias which amends a block noise when a block noise has occurred in a dither matrix 
containing inputted image data decoded by discrete cosine transform and inputted image 
data which serves as a processing object based on block boundary information is outputted 
as bias information, When luminance difference with an adjacent pixel which adjoins a 
value adding a luminance value of a noticed picture element and corresponding bias 
information and a noticed picture element is larger than luminance difference with an 
adjacent pixel which adjoins a noticed picture element which a block noise has generated in 
inputted image data, and a noticed picture element, Bias information and an adjacent pixel 
information generation means which output adjacent pixel information which shows that low 
pass filter processing to bias information corresponding near the noticed picture element is 
enabled. 

Low pass filter processing is carried out to bias information to which adjacent pixel 
information is outputted from said bias information generation means only to a part of 
enabling, A low pass filter with condition determination outputted to a part which is not 
enabling as filtering finishing bias information without carrying out low pass filter processing 
to bias information. 

The 1st adding machine that adds said bias information and said dither pattern, and is 
outputted as a dither pattern with bias, and the 2nd adding machine that adds said dither 
pattern with bias, and said inputted image data, and is outputted as output image data. 

[Claim 5]Data of each pixel of a result of having added said several different dither patterns 
to inputted image data of a picture element range which adds a pattern generating means 
which generates several different dither patterns, and one pattern used as a processing 
object, respectively, Inputted image data of a picture element range which adds one pattern 
used as said processing object is compared based on an internal algorithm, A minimum 
error pattern selecting means which chooses one dither pattern from said two or more 
dither patterns, and is outputted as a selection dither pattern, A dither processing unit 
provided with an adding machine which is added with said selection dither pattern and said 
inputted image data, and is outputted as output image data. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram of the dither processing unit by the embodiment of the 
invention 1. 

[Drawing 2] lt is a pattern by which it is generated in the pattern generating means in the 
embodiment of the invention 1. 

[Drawing 3] an embodiment of the invention — it is the physical relationship of the 
macroblock which can be set, and a dither matrix one. 

[Drawing 4] an embodiment of the invention - it is a dither pattern selection matrix which 
can be set one. 

[Drawing 5] lt is a block diagram of the dither processing unit by the embodiment of the 
invention 2. 

[Drawing 6] lt is a block diagram of the dither processing unit by the embodiment of the 
invention 3. 

[Drawing 7] It is a block diagram of the dither processing unit by the embodiment of the 
invention 4. 

[Drawing 8] lt is a block diagram of the dither processing unit by the embodiment of the 
invention 5. 

[Drawing 91 It is a pattern selection method in the minimum error pattern selecting means in 
the embodiment of the invention 5. 
[Explanations of letters or numerals] 

101 Pattern generating means 

102 Pattern selecting means 

103 Pattern change information generation means 

104 Bias information generation means 

105 Pattern generating means 

106 Low pass filter 

107 Bias information and an adjacent pixel information generation means 

108 A low pass filter with condition determination 
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109 Minimum error pattern selecting means 

201 Adding machine 

202 Adding machine 



[Translation done.] 
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ca/n y ? y >f xw\7->i;y^ x*9— ytifftk. 

Lx&tt&w-ymwtmm&^&k. mm>* 
r-ymvwttfm&^mimKimiz&^xims 
-i x^f-ymmiz&txmi&^-ymL^mzxft 

± Litimm friEr -f If - v* 1 MM*' *?-y* 

mmLmw.T<-f^?-yt txm^^^-ymtR 
#at. iuie^^T-fif^^->tfrisA*B«T-^ 



[0010] *m<?>m&m2<7mmz. -xu >y ?shm» 

flfcWjj***tt3lM y$&lW7 n/n -y ? 

ct a cf 4 if^ o ^-^s-%^-rs^^-^^^©t , 

*fc&5A#Hfllr-***trT4if^hy?xfc:*i^ 

x*W£i-&'W rx^f^ rxmmt Lxmij-tt* 
4 TxmkmL^mk . useam rx-tff$gk mib^ * if 
/t?-y£fln&UN*4 rxftif w—yt Lxm 
jrthm 1 ojusciii: , mvu rxm ? 4 

y b HuteA^B^x- ^SriJP^L tittmtorr- ?tLX 

[0011] *m<?)=if$m3cr>ftm±. is*^2io-f < 
■rwmsiz&^x. mmsu Txmmmi3-&frt>iii 
jjtsti&u Txmmizttvxv-j*x7 < juf9m& 
ttu 7 4fr?>mm'^TxmmbLxiiijj~t&v3- 
nx? ov? *f+jirr 4ifc*wafc-^4fc <7)X'$> h . 

[0012] *ISOif *«4 oaKWi, 7'a -y ^JHWff 

lB*Wi§f ii3^ y v ^ o y n -y ^ t » 
&T-?izfm?&7 : 4 *fn?-y<r>m%-b #-gnf-& 

d -y ^«t#fiWR(c»^#«Bli«li: =Sr4 A*H«x-^ 
**tf r -f if-7 h U ^ x^fcv^T yavfSJ Xtf%£. 
LX\*h*rtt£\Z7u -y X&WEi- hfM TXZ 

yurxmmbLxta^L. x^mm^-^iz^xx 
u~j7 j a xwmiVx^z&Bmmb&Bwmizmm 
■tz>mmmmb<DMJ&M£ <o i>&swmcommmbttj& 
•th>M rxmmb &umLt:mb3immmizm8?t& 
mmmbnm&Mwx^i&siz^ &uwm<vj&m 
&a%-t&'W Txmmzm-&n-'*x7 j/urmm 
*4*-xmz-?z> z b z*-tmmwmmmziiiji^z> 
'UTx®mmmmm<mm&=mb. mmmm 

saa&trw ^-X)vx'^mmz\^u rxmrntz 
Txmmb Lx&tt&mmmmv->*xy <>v? 

b , Mlfi^M T^lffgi: mriSx^ if^^-ySriD^U^ 
-fTX^x-fif^^-yi: LTffi^^mioJnmH 
t , MVU TXttZri^f-ybmdJjMi&T 
-fZtm.LitijiWm'r-fb LXftjJl-&fS2<7)tim. 

[0013] *^Olf*3S5co^{i, M=5r4«m^7-' 
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cooi4] z\tihnmmz£~>x . wB&w 
htK i> L<i£T<-f9mmz7av?sjx&mmt 

&*7*-yh£m\it2>Zbt>r*imb%*). T-rif«Ul 

b mmizyn y 9 J A x*m$x-% h . 

[00 1 5] 

\.m^<r>mmmm *&w<n&mmMcoBmiztn!& 
mmmmzr> v *x . mmzrnm t%wt>mtt « . 
*3ffi<omitommi . t << if «yi£ jb v tfdBK*iBW 

JKJBtt* ^Tr^if^-yfcttJirrsgWH^v'v-co 
smut* 4. 

[ooi6] ( mmcomm i)mi a^mcommcom 
m i cox 4 ir^»*>«j«£ ss-rrn >y ?n-e& & . 

i<©i!MW0®IWi. ^7-«8l0 1 „ yt*- 
V3f»?#ai 0 2 . ^-y«0#iff?B84^RlO 
3. JDJHS2 0 1 

[0017] ^O^B^)A^B«T-^{iMPEG^oMSc 

ffl^B&x-^fl^Of^-r^'f x*£'\SMaiS*t& . 
>*9-V&&jm. 10 111 2oJ3Ub<o1KR<J>r 4 if^° 
?-y£»<M>. /t*-y«9»*JWB»£¥Rl o 

>-jMiR*&l 0 2te. y'fX^-yfpgk^-i'W 

if^-ykLTtti^-rS. inJ*»2 0 U4A*B«7* 

-^t^r-fif^-y^jDiru aj*a«-r-^fc 

[0018] Jilh?) «k d £HMSS*ifc7 f < •fJm&M0 
■M^fcJaTtBKB-t*. A7-y||4$ai0 1il 2 

oBUb^aBR^ -f if ^ . *mmcom 
mmtzmfetz t>v>x'i&<. w-ymizztix o 

[0019] H2fcAC*-yfte**l 0 lT'»t£ 



<. ^'Ja- v^-IP?)— fmi,z&k<M^t>ti& 

>s?->x'i> mmmx'h & . rc*->2te. 

l^»25!ltc*7-fev MfcJnJTU m3?"J^7-tr-/ 
f-2£M|:U &4mz*7*>y h3Ztim.Ltzi>V>X 
A7-y3l±, ^-yiOg|2?iJ#^*:7-t:-y 
MJ«SU 3S3?lJ*^7-fe.y h2£MJIU SS4 

>^-v\<rm\m\z*7*.«j n3£Jd&u 312 

mz*7-<z >y h 2 fcJnJTU &3mz*7*: y hi SrJP 

[0020] acfc^^-vwosiwani^^si 0 3 

S10 3(i s AXW&T-?b7'v3v?mftffim*L>s 

■i xn?->ffimb^?->®vm!L'm*ftfctz>. 
yu y?m.wmk\&. w^<mw.^^y^mm^ 
tzwm&*vm. LKAt>mm7-?n-?7 n/o -y ^ 

^^{aSSr^-r. /□ -y ^ ^ffi?g^M#*S^ol > 

ftffi^4<m<om&zft^x^%^w&X'htii£. m 

^?>%Mfr t>-?7n7u y7cr>7<%Z CDfflmx-7'zi -y 9 

[0021] ttz. ^mmc^mm^tsmmwjk^xr- 
a*^ nmzEfflmzimt&y'x-f'wzjiLx^ 
tax. z\<n?zi-yfrh7'U'y?i%%-fimzMn-$-hz\ 

bi>-*imx-foZ>. £tz. A*Mf-^^a*^yn 

mmmzt5W&-?7u7X3~y7 (MB) 
tf-ffvh'J^ (DM) {±H3^-TJ: o^fiBM 
ffi k * h J: a tie&T & . ^ESfcOJBJISTtt^ If - v V 
\)?AH4 x4cr>y-4 XTfo*). #7?n/n -y ?cr>^ 
U 7CI«iim4 -3<0f ^ if -7 h y ^X*i^i£-ri> . 
v^-y^0#t-ff$B(i, Vi/nyo-y^^tt^B 
k. ^7u7-U y?ft<7)T4 J f'?hV7X(7)mftiiLW : £ 
*-f, A7-yM#Sl0 2(l ^^-VW^^W 

a y ^ cox U Ttc4 ocox 4 if v HJ ? XtftF&th X 
31:. 7^if^->-£t;!}i9#x&. ^co^kW-rif 

£*tLT. lotfOr ^ifv^->S:^JiE-r-&BSxUT 

SrT-f if v h u ^ xjajcfRisk . z z x'&Bmmz 

•S-trv^n^n-y^S-MB ( s , t ) k^&k. 
**#tff -flfVbU^Xtt, 0U(fDM (2s + l, 



2t ) <J5io(C» &BWfPtte#Rf£PA (8s + 2, s 

t + 5 ) coi. o izm-tz t *>"C# h . 

[0022] &fc^-^9#*.ffif8?&£#&l 0 3 

ft s y x/t*- >«*<z>£jaarftfc:oi, ^T»r 

Wi&O-r 4 If V h U ? X«EStCK<3]^!t^t » 3- 

f^f^fu ?xmmmz?u -y y %?^>*»?-s#> 

y a xtfim lx v ^ t COT?) ^ . <r<oy 
-fx^-vflBWi. =&ifg*§iE>r *-x/m#$b s 

jE^*-77Mlf#. ^SDCffliE*. SSDCffliE*^ 

[0023] i&mmmx'TFtJA xn^-v i mk<r> 
vmnmt. -f> ifv h y ? xmmmm^<Dy^ x^ 
9->&nm-?& immx'foh* zzizTF-timojj 

[0024] &%msEJ *-x/Hwwi, &gmmz& 

tt t < IT? h U 7 *auE««o£iBfc:Xo -y y y A Xifi 
■tS r 4 If v h U y X3S^«fc>*^<0HSO«lfi« 

#W^D C W^fc^M^B^-T^T -f V £ -?bV9X 

* ifv h y ?xffl&mm<o&mw7v - y yawc 

#«fc&SxVif^MjyXjSjfcM$£-irtf7y 
n/o -y 9 izHXt ^X A'tlWiB.^r— 9 <<zx. >y ^jfi^* 
< , D^n -y y H]D C K/Hfc&«»/JvC» 0 . 

£«-f 4 IflBD C K/m#=&4i8vy nyo 7 ^DC 
K/HIJ: "9 v ^fflIE>f *-X/Mfffi 

[0025] nn££WEE4 *-x/n*$wi, 

&£-£tfr 4 IT? h y y XjSJSEMJ£tfx£iS8fc:yn >y y y 
«k=Sr4. SSf-l.vynXo-y^^WS^cODCU' 

out xwtzmg? h ~? tnvu-y? <7)mm&ft<7) d c 
l . rms-*- s -r * if v h y ? ^jsjE^o&^j^a* 
h y 9 xmjc^o^wijobsco^^o^d c 

§ . *f * t =5r 5 x ^ If v h y y xaue»«<0£88a*Xo 

•y y o , *r*k x -r if v hv? xmmrn® 

oxo -y y fc*iVvCAfliS«x"-*fcx«y S J 
, SS??n/D 7?SD C K/H&WSbh 
T£>9, SSf ^ fHD C o/n 7 

?raDC^;HJ:H^^^, £S8tftIE-f *- 
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if v h y y ^»G««fc:*J ft***r -f if^D C 
^01/2<7)ffik-rS. H«fc£S8DCH!IE*li*fSfci: 
■& r -f if •? b y ^ XfflfcmUz&WZ «f if fflD 
C UKfUMcO 1 / 2 COiik -t h . 

[0026] <xic ><*->aHR*« 1 0 2 commz^ 
ymttim* k>t4 if v h y y xo%imh«*»"c . r 

-fifvl- y ^xa^j^ri: ^ if;^-y£giR 
L. S^T^if^^-VtLrm*^. r-f-f^- 
yoSiR«i04 tc^-Tr if^'^-^S^-7 h y 9 x\,z 
«^vvC?fo. afiR-Tft'r-flf^^-yii. 15^002 
\,Z7fC$-h<7)X*foh . 

[0027] timsE* *-7jummkizffinjEJ 
yjisffiwvmzi&Thtitf. i$MLb%&7 ! jwbv? 
xm&mmzii7n > y 9 j -i xi±%\, M^nt -f 
-fif^^-^is-m^j-rs. 

[0028] *tS«jE^ *-X;HMIfc&qi. »«jE>f 

mmmmco^izyu ;a xim&. \*x\^ht$m 

t. :o/D7?/^ XSrffllLdSx^fif^^-y^ 
*^DCSlE*^*3m±c7)l^{i:T-f-!f^ 0 ^- 
>-3^SiRL. *SgDCHiEtt**-3JaTOB#(ix^if 

[0029] ^gffiiE-f *-X;Hff*B**». SSWKE>f 
*-Xypflf«fcft«3t<o»-&. ^ft^Sf-f ifvhyyx 
3WBfW*02E*Bt: Xo -y ^ y >f X*«SB* L T v % & i: JR pr 
L. Z(D7u >y?S>f X^ffliELa^x-fifv^-y^ 
aHW-r & .«DC MES# 3 JJLhcoi^ti-f -f if/N^- 
y5SrS^L, *aBDCMiE«*«-3mT«0B«i-f^1f 
^°^->4 5rSlR-r4o 

[0030] *Hjfcco»3B'CI4^«^-><Oj8«fc:lf <^ 

-j'atftr-x/pfcjBv z<nm?rKmz£~>xm 
mLxi>fflmiz&\ ini3WB2o xxwrn?-? 
i,zm^ 4 ^9->inmLtatimmy i '-9 tLxta 

[0031] icoi o iz^mmcommizxtnf, 
ymwimrnmi^m 0 3izt5^x7u ??mmz 
?d -y ^ y xco^mzn%.L*<Dmmt:sj x 
^-ymmt^-ymmtmmtLxta^L. a 
ti^2^<nmmizm^%^?-ymw(fmi 0 2-m, 

yo -y y X1tft%m$m%.cnfoh ; r -f if/N°y-v^ 

7^;^Ma^fi : dii:'3rLt. x-c ifMakd^X 
o -y y y ^ x&m&t & i k * s t § 4 . 
[ 0 0 3 2 ] srfc. iMmsmmmx'ii.. rnv?mft 
iztsiiz xo -y 9 y xow^s.t>m*^7j<^[fijfcM 

[0033] ( mmcomm 2)ms iz^mtcommcom 

M2cr>74 f^lOM^^t/n -y y 0T'£>6. 
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Xfffflm&m 04. Jltft&20 1. 2 0 2£WLT 

o 5(i. A^Bflir'-^tcftBirt-s-r -<if 

i o 4 ti. A^Btgx-? t /o -y rmmmipb'v 
Tx.nmamt& t <r>x-*> h . jim^ 20211 
w-v tsu Txfmznm.L'U rxmrna-T 
<+r^?->b LTaarr** 1 <ojn*»-ca* . tm 

$201 ttA:fcB*x*-* b *4 rxffliESr^T 4 If a 

w&x'hh. 

[0034] J3Lb^ J: d iCfltofcSil/Sx* < fJ5I^ 
IM^SJaTKaWi-S. 1 0 5{±. x 

10 5 T^-TSt 4 V-y(4. 4 x 4 

[0035] X-hW&rf-?\zftth^ i -fJ^-ycD 

£»3S L^A^B«f-^<07^n7*n -y ?*>SMMKB 
[00361 7D7 ^«IM»?B^)«l»¥St=o^Ti±«f 

BW» 4> -7 9 o Xn -y ? OA" # $ Of^flT'T'o y 9 mR-ifi 
[ 0 0 3 7 ] ifc. ^B»<0JB!B**tfB«aS^^-r 

fcfc*rt6r*4. ifc. A^B^x-^^a^ro 

•y^it^$rft^-rSt>OT'$)oTt ±V%. W$fu0«£ 
vb'J?Xll I>ikEc7)H3 t5rr J: d 3rftBH3fifl£ k 3r 

* j: 3 casts . ^mmcommxiif *-r?hv?x 

wi-wi-wi^ o(of ^ifvhu ?xim&t& . a*® 
*r"-*£*tLT lo^x'-f-tfw-^&aj&rsB* 

x 'J r £ x -r -If ^ h U ? X ®JEEffiiS k -f h . 
[0038] tfacAW TXfffMfg 1 0 4 *>!WWC 
o^TBKBtft. AMrxffi|fiMfSl04li A2) 

Wm&.b%Z&BWmW7'v-y?i&>ftT$>&fr 



[0 039] aSif)!) s 7?nXD7^«0^XD7 
aiB*WBW-4v?n:/n.y?tf> 

d c b tiMizmm-tz mmmttcoD c 

v^.)Vb<nm^^r7 9uiru y7fflDCU^;umb 

BB*>IMEJ«#<0D C l^Wfc<3W^k££*JHB*ra 

[0040] #*k&S&BBfflfrVuy?^-t'£> 
0. #»k&S£BB»£#tr??u7'a-y?Ci>tvt 
AfiB*x*- * £x -y STCfttfifr < . ?n/D7 
^IfflDCl^l^ltftt'JvC* 1 ^ **B*KIDCW^ 

» *t * k * £ & B MXU D c \s<juntiEJfi&3i 

x'h&bmmL. *oniEmz'<JTximbvxiiijj 

2^®i:^-So 

[0041] aill^nXn 7?«0tffi«0/n >y 

•y ^ <03WJg^OD C K;Uk ^EMW^tf 

<7)D C K/Ufc OUSr&SjgV^ O^O 7?BDC V<.ll> 

-r*B*<ow»a*<oD c w<jvb<?>\"ovm:iB(m 

[0042] Wat'SfiftllWD -y ^ *t^T3!> 
0. ^k=5rS^BB^Sr-t-tfV^ara«y^tcfcv>T 
A*B«-f - ? tx -y < . £S7 ^ a y o -y 

JfcWtiSv ^ n/o 7^^DC l/'s/Hi 0 t A# 

x'hhbmmv. zconjEMZJUTxtmbLxiitt 

2<rm.b^h, 

[0043] SDSS2 0 2(4, W&nW-V&S&fk 

105 i OlttSWif'ff^-yi^ ^<-f rxffiig 
JDSS2 0 1 (iA^Bfilx-^^^ n#lf 4 -f A 

?->*Kmv&±m&T : -?b Lxmfj-th. nu 

2 0 2tCtJ^T. /^TXfflf$8tC*rtTY-RGB^m 
v n*4 T Xtf #S k x 4 if W-yt Z $m L R G B«^A 
(4A*B«-r-^tC»tT, RGBft^AMTXftlf 
[0044] ,I<7)J: 3 fc*HBSfi(?5?KBfc: ifitr, ^'-f r 

xmm&.^®.\ 0 4izt5^x7vv?m%-iz&v&7' 

Txmmb LTtH^L, tm$s2 0 2 tZto^Xr 
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-ytLxtti?rt&. zcosUTxttZ^^w-y 
[0045]^. ±immcommx-it. 7a -y 

l»lfc*t LTfir oZk i WC* h . 

[0046] ( mm<mm 3) me a^m^mmcom 

■Xtff#8ffc£#& 10 4, o-y«7 ^/^106. flng 
*20l. 2 0 2^*LT^S. £<9§£BJi. HSfetftfg 

[004 7] D-;«7^^10 6(l JUTXim 
'VTAtfmt LX&jj-?&. flD^fl2 0 2(2:. 
n?-y± LX&Ji-tt. tm&2 0 1 ttTJjWfcr- 

[0048] z<7>xoiz^mmcommizitai. n-^- 

U taM»2 0 2 , inJt£l2 0 1 £i&T£il7J£ix&£fi7J 

mmT-ficrmM%vmmitt:mrt& z t & . 

[ 0 0 4 9 ] Sri*. JJEHtttfWB!BTH\ -y 

i*uc*tLTf?3 i i: t we**. 

[0050] ( mmctmm4 > 127 te*mi<vmm<DB 

£^i»*«sisa»i. 05. a^t 

Xffl^tfK^*flHW8£*Rl 0 7 . *ff¥9^ft* 
n— yc*?*;^ 1 08. flD^3s2 0 1 , 202£WL 

>u Txmmmi^& 1 o a *>m rxmrnrnmrnm 
mmm&.^m 0 7izmmt, nw« 7 ^^ 1 

0 6 £*frWjeft * o-ax 7^/^108 t=«S 
Jtt^-Cft*. *<0ffi!«jfittiat<0JBJI»2fcRI«T*4 

[oo5i]am Txmm.vmmmmtfmmL^m 1 
*st4HMo^® 2 Ri/mncomm 3 t phw^t. r 



U!&«b& L . RSW*««^£3r8cfcov *T J2TFWK 

£«msm *— ?Mti rn.cn> 2 o# & s . & g bis?** v 9 
.« 2 x^Ltz-^mzm^ s ><-f rxw . 

W^&lBSI#7u -y ? y X^)%£fI)9rT'£>& i: # . 

*m Tximi&sffimmmDcuKtmco 1 /2<o<ik 
[0052]$ t>£&BW*k zn&mizmmt&mm 

mm<7m&D c u^mzju rxm&^imL^i><ot 
&Bwmcoj£wi l zmm't$>mmcommD c u^uoit* 

[0053] iJtaaBsfe^V^ o7n «,9<n&#tr>~r 

D7/iTO^< mmcomm 2 -e^ l 

A'-frx^BfgS-^-r*. HP*>aS®*^Va -y 

shd c i^^/nico 1 /2 offlk -r-?) . 
[ 0 0 5 4 ] § ^c&sBiii: -e^ra^^-tsBS 

[0055] atfHSftgttS 0-A-X7 ^^10 8{i. 
0 7*^tt57J$tL-I.A'-f r^fffg^LTn- 

^TxmmtLxtaij^. mmv>t*5<o. vmmm 

ffifgtJi. i&PJiflH *-X/Hf «k£«8«^ 
;Hffgo 2 S . ^«Mfo>f *-7VHff ffcWEf * 

mm^^K y4)Vfwm*>u rxmmt Lxmtf 

[00 56] JnffS2 0 2(i, ;^-^fl05J: 
*)mLZtitzT4*?s*i?-yt,z. yj>v?wm?>-'U 

tj^-s . SD^ti2 o i liAjimigLT-fiz/u rxm 

T4 if A°^-yS:i[I^Lai*B®T-^i: LTflWrT 

[0057] ;coi a ic*3S*tf>?BJBfc:J:i'Ur, 
^ft# D-A-X7 ^ /l-? l o 8« s TX»*f|! 



!(8) 002-359845 ( P 2 0 0 2 - 3 5 9 8 4 5 A ) 



0 2, JDSLH2 0 1 WCaiaSflSajaWiRx*-**) 
[ 0 0 5 8 ] %H , JJEiaS^KSR-CJi, 7^ 

t o o 5 9 ] ( mmcomm 5 > us (4*«bboh*w» 

0 9, AUKS 2 0 1 SrWLT^ 
4. ^c7)^Hc?)A^HMT-^(iMPEG#c7)itStr7-9--f > 

1 0 114 , 2 oJiLtO^Ox -f y £ 

Sfe£-*-*. *WvSfiH^»^-yS8S?*ai 0 9(4, A^H 

«t - * & w - 1 0 1 l tte 
;*?->k Lx&jj-ti. tm$s2 0 1 j4a*««x- 

?£SliiRxVif^-y£i[l3tLU ffi#H«x-*fcL 

[00603 nikco 4 0 tatafcsfifc-r -r if«siisss<o 

tWf«rl2n r £8MJI , *-4. ^V-yMfSl 0 1(4, 2 

o£Lho^<ox4if^-y£fg£-rs. *mm<m 
mtmzm&th toTiii<, ^-yi«4^4 o 
(4, ^-?h-y, ^.^ujl-, v-f-v-^o— m.mz 

[00613 mzm-mg.>*?-vwm%. 1 o 9 t=o 
vvckhjm-* . 12 9 iz^m&mmnBm 5 tz&vhm 

'bWMiJ *9 - y »S?#«fc:iJ ft 4 > - y»0Cfir8; fcS* 
-f. *a^«£&&A*Mmx-?(;:*tLT, loof 
-f if - V £ aciE-r 6 S*x U r £ x 4 if v h y 7 x 
»JE««fc-$-*. fW^SBI^^-yaW^Sl 0 9(4, 

T4^hV7xmi&Mmz&£ti&&«comm<7)n%. 

[0062] $ & t=^*-y«£#a 1 0 1 T"ffc£ Ltz 

M6x-* t ^ jnff-rs . *mM<mmx'H4 x4it 

^x>ifvhL)?x£3offlSLT^I>c7)T\ 3fflOjn 
WSSfcffefc*-*. i<0HnJWS**-f -flf-rhU^^* 
)B1S«aiIlWS»i:^*. ^^#^^T^-fvhU^Xjg 
J&fftft&D&ll&tt 1 6W<0f-^#*ift4. x-rif 

vh'j ^^aue««(c*j»t4 AfimmT-fni-^xc?) 

B*ra±^«JiJ|:L 2fHft£ k h . 
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(57) Abstract: 

PURPOSE: To prevent the degradation of image quality 
and the generation of block distortion in moving image 
software aiming at a special effect by positively using 
a noise pattern with low condensation. 

CONSTITUTION: The bit stream in conformity with an 
MPEG is generated by multiplexing the information on a 
noise pattern as the data of a user area on the 
compressed moving image data coded by an MPEG 
encoder 1 1 . The moving image data that the compressed 
moving image in this bit stream is decoded by an MPE 
decoder 21 is composed with the noise pattern data 
based on the information on the noise pattern in the bit 
stream. 
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